Abstract 3-Amino-4-(4-chlorophenyl)-7-hydrazino-8H-pyrazolo [4,3-e][1,2,4]triazolo[1`,5`-a]pyridine-5-carbonitrile (4) was synthesized from 4-(4-chlorophenyl)-1,6-diamino-2-oxo-1,2-dihydropyridine-3,5-dicarbonitrile (1). Reaction of 4 with α,β-bifunctional compounds gave pyrazolotriazinotriazolopyridines (8) (9) (10) (11) (12) (13) (14) . The behavior of 4 towards condensation reactions with indole-2,3-dione in different media gave different products 15-16. Acetylation of 16 led to different products depending on the reaction conditions. Structures of the products have been deduced from analytical and spectral data (UV, IR, 1 H NMR,
Introduction
Polyfunctional pyridines are highly reactive reagents that have been used extensively in heterocyclic synthesis [1] [2] [3] and that possess biological as well as pharmacological activity. [4] [5] [6] Triazolopyridines are also interesting compounds due to their pronounced biological activity, as they can be used as antidepressants. [7] [8] Various 1,2,4-triazine derivatives are well known to possess an array of physiological activities, such as anticancer, muscle relaxant, hypnotic, anti-inflammatory, diuretic and antihypertensive activities. [9] [10] [11] [12] In continuation of our work in the area of fused 1,2,4-triazines [13] [14] [15] [16] [17] [18] [19] and their 1,2,4-triazine moiety starting from 4-(4-chlorophenyl)-1,6-diamino-2-oxo-1,2-dihydropyridine-3,5-dicarbonitrile (1) and evaluation of their antifungal activity.
Results and Discussion
The hydrazine derivative 4, as starting material for polyfused heterocyclic systems, was obtained from the reaction of 4-(4-chlorophenyl)-1,6-diaminopyridine-3,5-dicarbonitrile (1) with CS 2 /KOH to give thioxotriazolopyridinone 2 followed by hydrazinolysis. Also, methylation of 2 with MeI/KOH produced the 2-methylthio derivative 3 which on hydrazinolysis afforded 4. [26] [27] On the other hand, compound 4 was also obtained using alternative pathways. Treatment of diamine 1 with hydrazine hydrate afforded 4-(4-chlorophenyl)-3,6,7-triamino-7H-pyrazolo [3,4-b] pyridine-5-carbonitrile (5) . Heating an ethanolic solution of 5 with CS 2 /KOH at reflux yielded thioxopyrazolotriazolopyridine 6 which on methylation yielded the methylthio derivative 7. Hydrazinolysis of 6 and/or 7 furnished the hydrazino derivative 4 (Scheme 1). Compound 4 was confirmed by its elemental analysis and spectral data. The IR spectrum revealed the disappearance of the absorption band at 1669 cm -1 assigned to the C=O group of the pyridinone ring in compound 1 and a new band was observed at 1637 cm -1 corresponding to an azomethine group in addition to the hydrazino group at 3469 and 3308 cm -1 . Its 13 C NMR spectrum showed one signal at δ 117.1 ppm corresponding to one cyano group. The mass spectrum of 4 showed a molecular ion peak at m/e 340 with the base peak at m/e 285, presumably due to the higher stability of the fused pyrazolopyridine system. 
(4) Scheme 1. Synthetic pathway for the preparation of target compound 4.
The target compound 4 was used for the synthesis of polyfused systems. Thus, fused triazinones 8a-c were obtained from cyclocondensation of 4 with α-oxoacids, namely; glyoxalic, pyruvic, p-chlorostyrylglyoxalic acid in glacial acetic acid [28] (Scheme 2).
The isomeric fused triazinones 9 and 10 were obtained from cyclocondensation of compound 4 with monochloroacetic acid and/or chloroacetyl chloride, 29 respectively (Scheme 2).
13
C NMR spectra of compounds 9 and 10 showed characteristic signals at δ 35.7 and 35.9 ppm assigned to CH 2 carbons, respectively ( Figure 1) .
Perhydro fused 1,2,4-triazinotriazoles 11 and 12 were obtained from boiling compound 4 with phenacyl bromide and 1,2-dibromoethane [30] [31] in ethanolic NaOH (5%), respectively (Scheme 2). 
Fungicidal activity
Some new synthesized compounds were screened for their antifungal activities against two fungi, Alternaria alternata and Aspergillus niger using the disc diffusion method. [33] [34] The tested compounds were dissolved in DMF [which has no inhibition activity] to get 1 mg/ml solution. The antibiotic flucanazole was used as standard antifungal reference. The inhibition zones of the microbial growth surrounding the filter paper disc (2.5 mm) were measured in millimeters at the end of an incubation period at 30 ο C for 3 days (Table 1 ).
All the tested compounds showed variable activities toward the two species in comparison to the standard flucanazole which revealed that these compounds are biologically active due to the presence of different heterocycles and functional groups.
From the results obtained, it is clear that most of the tested compounds showed moderate activity toward the tested fungi except compound 13 showed higher activity towards Alternaria alternata fungi which mainly due to the expected dihydroxy structure (Table 1 
4-(4-Chlorophenyl)-3,6,7-triamino-7H-pyrazolo[3,4-b]pyridine-5-carbonitrile (5).
A mixture of 1 (2.85 g, 0.01 mol) and hydrazine hydrate (5 mL) was refluxed for 6 hours, after cooling the reaction mixture was poured onto ice. 
